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THE NEW LAKE IN THE COLORADO DESERT, CALIFORNIA. 309 

When these people first arrived at Zimbabwe, they found that it was 

necessary to have some means of determining the seasons of the year 
and they would almost immediately discover, if they had not brought 
the knowledge with them from their parent country, that the sun rose 
and set on different points of the horizon at different periods of the 

year, and that it rose at the same point at the same period of each year. 
Naturally they would then &x the extreme points of the sun's journey on 
the horizon, the southern and northern solstices, and then they would 
learn to subdivide the distance between these two points, and so would 
have their calendar. 

These temples are of special interest, as they supply us with the only 
known instance of orientation in the southern hemisphere, where the 
conditions of solstitial orientation are the reverse of what they are in 
the northern hemisphere. 

The New Lake in the Colorado Desert, Califomia. 

By Jacques W. Kedway, Esq. 

Lakes are the most transitory features of the landscape. Orographic and other 
secular features are greatly modified by telluric moisture it is true, but rarely 
are they effaced. But as time is measured in geological science the period of 
existence of a lake is almost ephemeral. It is formed and again disappears with 
the slightest change in the amount of rainfall, or, perhaps, because of an almost 

insignificant change in the elevation of some part of its basin. A slight in? 
crease of precipitation filled the lake-beds of the Great Basin until their contained 
waters were 1000 feet deep, while a diminution of rainfall caused all but a few 
of the larger ones to disappear entirely. The elevation of the heights of land is 

thought to have ponded the waters of Saskatchewan, forming Lake Winnipeg; a 
similar change in elevation drained Lake Agassiz. Moreover, as Gilbert has aptly 
expressed it:?"Rivers are the mortal enemies of lakes." The stream that 
flows into a lake fills its basin with the silt brought down from eroded slopes; 
the stream that flows from its foot, little by little cuts down the rim of its 
basin and drains it. So insidiously and yet so unfailingly do these processes 
go on that the discovery of a buried lake-basin, once a source of wonder to the 

geologist, is now regarded with comparatively little interest. And so often 
in the physiographical history of the earth has the genesis and burial of a lake 
occurred, that but few parts of the northern hemisphere are free from lacustrine 

deposits. 
The recently formed lake in that part of southern Califomia known as the 

Colorado Desert has aroused a momentary interest in this region. A narrow strip 
along the Colorado river excepted, the south-eastern portion of the state is 
situated in the Great Basin. Roughly described, this basin lies between the 
Wasatch Mountains on the east, and the lofty Sierra Nevada cordillera on the west. 
It is triangular in shape, and the apex of the triangle extends into the Mexican 

territory. The northern part is a plateau of moderate elevation traversed by a few 

ridges whose crests precipitate enough moisture to feed the few mountain streams and 

occasionally to send a flood of water into the dry washes below. The southern part 
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is much lower, and embraces a depression estimated between 2500 and 10,000 
square miles, the greater part of whose surface is below sea-level. The whole 
extent of the basin is dotted with playa lakes. Those of the northern part are, in 
the main, shrunken remnants of the two great lakes Bonneville and La Hontau, 
whose waters in former times covered an area nearly as great as that of Lake 
Superior. A few of the deeper sinks of these old lakes have always remained partly 
filled, and their waters are now saturated brines?salt or alkaline according to the 
constituents of the soil about them. One of these, Owen's Lake, is far enough south 
to be shown on the accompanying map. A large number of these remnants dried 
up, however, and their saline deposits were covered with the light pulverulent soil 
which the famous " Washoe Zephyrs 

" bear in overwhelming clouds. Finally, the 
sinks began to refill, and the lakes having been born again, their waters are now 
comparatively fresh. 

The numerous dry lake-beds shown on the map will probably be the first 
feature to arrest attention. Many of them are situated at the eastern foot of the 
range that separates the basin from the Pacific slope. During the rainy season 
of the Pacific Coast region, enough of the precipitation is carried beyond the crest 
of this range to form a few short-lived streams and these flow into the desert 
below. Sometimes there is a volume sufBcient to spread over a considerable 
surface, thereby creating an ephemeral playa lake, but usually the stream is quickly 
swallowed by the burning sands, or licked up by winds that, in temperature, rival 
a fumace-blast. Mojave River is a noteworthy type of this sort of stream. Its 
torrential part is nowise different from any other mountain stream. Ordinarily 
its flood reaches only a short distance beyond the foot of the steeper slope, but 
in seasons of unusual rain it flows many miles into the desert, filling one sink 
after another, until its waters are finally lost in Mojave Sink, a depression of 
considerable size situated 100 miles from the source of the river. The filling of the 
sink is an unusual occurrence, however, and the lower part of the marsh as well as 
the sink itself may not have been filled half a dozen times since they were 
formed. 

There are several sinks farther to the eastward that, at the present time, are 
highly interesting because they have been formed in the same manner as the lake 
which is the subject of this paper. They are, in fact, nothing more than over- 
flows of the Colorado river. From Yuma, a distance of 50 miles or more above and 
below the river-bed is considerably higher than the land to the westward, in some 
places more than 400 feet. So, when the spring floods of the river occur and the 
channel is running more than bank full, the overflow must of necessity take place 
on the west side, Practically at this place the Colorado is a river flowing around 
the side of a hill. Of the various dry lakes shown on the map a few are probably 
correctly charted as to size and position, others have been reported by prospectors 
and surveyors, and their size and position are only approximately known. One of 
the two lying north of Yuma the writer has located from personal knowledge; 
the other he has never seen, but infers its existence from a broad, well-defined 
wash that he has repeatedly crossed. As a matter of fact, there are a score or more 
of similar washes along the west bank of the river, and it is by no means un- 
likely that some time or other, each has carried a volume of water sufficient to 
form a sink of considerable size. The stream marked New River is a wash of 
this character. It does not flow into Colorado River; on the contrary it rises there. 
Since the time of its development from an insignificant wash a few years since, a 
number of atlases have persistently shown this stream as rising on the eastern slope 
of the divide and flowing towards the sink of the San Felipe?this, notwithstanding 
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the fact that the stream and its origin have been repeatedly described. The location 
of its beginning is imperfectly shown on the map. At the time of its formation 
there were several breaks through which the water poured, two of them being 
crevasses of considerable width. At the present time one of these, about 14 miles 
distant from Yuma, receives the greater part of the volume of water. The lower 
part of the stream is also indefinitely located. It has not been surveyed, and on the 
Land Office map, the only official publication in which it appears, its course has been 
plotted by description and not by actual survey. It is by no means certain that 
the stream had ever pushed its way so far as the sink of the San Felipe until this 
year. It had undoubtedly poured a considerable volume of water into the desert on 
several occasions?notably in 1862?but inasmuch as the overflow had no great 
depth of channel and lacked the velocity necessary to cut the latter deeper, the 
supply of water was shut off when the level in the main river fell to its normal 
height. New River was therefore a creation of a day?a mere swale, in fact. During 
a few days of the year it might pour an angry flood into the lower land to the west- 
ward and then the water would quickly disappear. 

In July of 1891, however, the conditions of its existence were materially 
changed. Owing to a silting of the channel of the Colorado, about fifteen miles 
below Yuma, the axis of the current was thrown strongly against the west bank of 
the river,* and, with the coming of high water, the overflow into New River 
received an impetus it had never before possessed. Its volume was strengthened 
and the channel was therefore deepened. With the current of the main river 
setting directly towards the break, it became a question of time only, until the river 
itself should be diverted, and by the close of another season of high water, it is not 
improbable that its whole volume will be turned into the desert through New River. 
Early in September, a number of Cocoapah Indian scouts who were sent to find the 
location of the break, reported that considerably more than half the current was flow- 
ing into New River; and since that time the engineers of the Southern Pacific 
Railway have reported the volume diverted to be perceptibly increasing. From the 
break to the head of the gulf the fall is about 135 feet: to the site of the new lake it 
is 400 feet. Under the circumstances, therefore, it is hardly a matter of wonder that 
the Colorado should choose the steeper gradient at the first opportunity. Heretofore it 
is probable that no such volume of water has ever poured into the desert, although 
there are traditions of a similar inundation about one hundred and twenty years 
ago.f It is doubtful, too, if New River channel had ever extended so far north-west 
by twenty miles. This season, however, the crevasses were so extensive?and there 
were several of them?that the water accumulated until it overflowed all barriers 
that may have heretofore separated it from the sink of the San Felipe. Then 
it gradually began to fill the latter, and so the sink became Salton Lake. 

Let us now for a moment consider the depression into which the river flows. 
A glance at the map shows that the two depressions, Death Valley and Coahilla 
Valley, are in line with the Gulf of Califomia. The ocean level contours are only 
approximately shown, for there have been no topographical surveys to show them 
exactly. The map therefore shows a truth rather than the truth. AtKing's Springs, 
Death Valley is 225 feet below sea-level; at its lowest part Coahuilla Valley is 
about 300 feet below. In a former and not greatly remote period, as geological 
times are measured, this region was an arm of the sea; it was, in fact, the upper 

* I am indebted to Dr. P. G. Cotter, of Yuma, for this information.?J. W. R. 
t This was reported by Captain Ausa in 1774; a very noteworthy overflow occurred 

also in 1862. 
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part of the Gulf of California, and the latter was twice as long then as now. At that 
time the Colorado flowed into the gulf about midway between its extremities. But 

SALTON LAKE. 
Scale 1". 3.700.000 

then as now, the water of the river was highly charged with sediment. Even now 
in the lower part the water contains so much solid matter in suspension that for 
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every six feet in depth there will be precipitated a layer of silt half an inch in depth. 
When the current begins to slacken because of a lessened slope, the silt little by 
little is dropped, and because the water cannot hold it in suspension the current 
must flow around it. So, year by year, the river dropped its burden of sediment, 
until b3^-and-by it had built a barrier clear across the gulf. Since that time it is 
probable that the river has poured its flood into the gulf the greater part of the 
time. That there have been times in which it flowed into the northern half 
seems probable also, for all the marginal deposits are lacustrine and not marine. 
These two depressions are situated in a region called in the northern part the 
Mojave, in the southern the Colorado Desert. The character of the country does 
not belie its name, for if ever there was a typical desert, this is one. Traditions 
have thrown a glamour of mystery about it, and its unusual climate and topo- 
graphy have conspired to make it a region of extraordinary interest. It was here 
that Mr. Joaquim Miller found the hulk of an abandoned ferry-boat which his active 
imagination wrought into an argonaut of pre-historic times; it was a part of this 
region, too, that an over-sanguine army surgeon proposed to convert into an open 
sea by means of a ditch from the gulf. A few sober figures from General Stoneman, 
since then Governor of California, east an eternal cloud over the vision of a new Medi? 
terranean Sea; a column of withering satire from the pen of Major Horace Bell, 
an attorney of Los Angeles, buried the embryo argonaut too deep for hope of future 
resurrection. 

Except the few isolated spots where water is found at the surface, the entire 
region is one of indescribable desolation. The surface is covered with a pulverulent 
detritus formed by the disintegration of felspathic rock and sandstones. The vegeta? 
tion is comprised in a few species of yucca, cactus, and palm. In the southern part 
even these are lifeless and bleached a pale yellow by the scorching blasts. The 
temperature of summer rivals that of the infernal regions. For weeks at a time the 
thermometer oscillates between 100? and 125?, while in the midday sun it registers 
145?. The rainfall rarely exceeds two or three inches a year, and whenever precipita- 
tion occurs it nearly always comes in the form of cloud-bursts. There is a sudden 
darkening of the sky, a tumultuous downpour of water, and the sun is again licking 
up the moisture from the almost hissing sand. One may appreciate the extra? 
ordinary display of solar energy exhibited here in the fact, that when the water first 
appeared at the Salton Salt-works, its temperatnre was above 100?. The percentage 
of atmospheric humidity is equally abnormal, it rarely exceeds 50?, and for months 
at a time may not exceed 25?. 

Under such extraordinary conditions of temperature and humidity it might be 
inferred that the rate of evaporation is unusually great, and this, indeed, is the 
case. Even in bodies of water of considerable depth, the rate is not far from 
half an inch a day, while in shallow pools it is very much greater. On an area 
of 8000 square miles which the overflow might possibly cover, the loss by evapora? 
tion alone might exceed 9 billion cubic feet per day, making no allowance for loss 
by percolation. In midsummer it is doubtful if the river carries an amount so 
great as this. In fact, it is doubtful if under the most favourable circumstances the 
whole volume of the Colorado .would fill that part of the depression below sea-level; 
it certainly would not fill a basin whose datum plane is the level of Yuma. 

The future of the new lake is problematic. If the rim or barrier that 
separates it from the ocean is a high one, the surface of the lake may be en- 
larged until the volume of the inflow is balanced by evaporation. But the only 
barrier between the lake and the sea is the result of aeolian agencies, and consists 
of light felspathic dust. The clearing of this detritus, although at times border- 
ing on the marvellous, is very transitory. A drift 25 or 30 feet high may be 
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formed in a few days, it is true, but it can be as easily swept away. Moreover, 
it is hardly probable that any continuous barrier of considerable height could have 
been thrown ̂across the depression since the old gulf was cut in twain. From 
trustworthy sources it has been reported that the surface of the lake was three inches 
lower in October than at the time of its maximum height. This shrinkage is due to 
evaporation and not to any outflow. The coming of another season of high water 
will undoubtedly raise the surface-level of the lake if the break in the banks is not 
closed. So the possibilities of a new outlet to the gulf are by no means out of eon- 
sideration, but such a thing is not likely to take place until a time of unusually 
high water in the river; it may occur in one year, it may not happen in twenty. 

Diseovery of the Galapagos Islands* 

It has not hitherto been known to English readers when or by whoni the Galapagos 
Islands were discovered. We are usually told, as a conjecture, that they were 
discovered by Spaniards at some time in the early part of the sixteenth century. 
As geographical students in Spain have been in possession of detailed information on 
this subject for some time, the publication of an interesting little pamphlet at 
Madrid, by Don Marcos Jimenes de la Espada,f seems a fitting occasion for placing 
the facts he records in possession of English geographers. 

The group, now known as the Galapagos Islands, was discovered by an Inca of Peru, 
named Tupac Yupanqui, who flourished towards the end of the fifteenth century, 
and was the grandfather of Atahualpa. After the conquest of Quito he collected a 
large fleet of balsas on the coast of the province of Manta, put to sea, and discovered 
two islands, which he named Nina-chumpi and Hahua-chumpi. Chumjpi means a 
girdle or encircled space in Quichua, hence an island. Nina means fire, and Eahua 
outside. The Fire Island and the Outer Island = Albemarle and Narborough Islands 
it is supposed. With regard to Nina-chumpi, there is later evidence of the activity 
of Galapagos volcanoes. In 1546 smoke was seen issuing from a crater. Darwin 
saw a small jet of smoke issuing from the summit of one of the craters in 1836; 
and eruptions were recorded on Narborough Island in 1814 and 1825.J Our 
authorities for this Inca diseovery are, Sarmiento, the first surveyor of the Straits of 
Magellan, and Miguel Cabello de Balboa, in his * Miscelanea Austral' (1580). 

Senor Vidal Gormaz, the Chilian hydrographer, in an article on the Galapagos 
in the' Anuario Hidrografico de la Marina de Chile' (1890), says that the early 
Spanish discoverers called the Galapagos " the Enchanted Islands," but he gives no 
authority for the statement. 

The Spanish discoverer of the Galapagos Islands was a bishop. Fray Tomas 
de Berlanga, the Bishop of Castilla del Oro, was charged by the Emperor Charles V. 
with a mission to visit Peru, and report upon the government of Pizarro. He sailed 
from Panama on the 23rd of February, 1535. For seven days there were favourable 
breezes, but after eight succeeding days of calm, during which the vessel was 
drifted far out to sea, the bishop and his people were reduced to great extremities 
for want of water, and there were several horses on board. On the 10th of March, 
1535, an island was sighted, and next day another, with lofty mountains. The 
vessel was becalmed for three days between them, all the people suffering terribly 
from thirst. At last they landed, and searched for water without success for two 

* By C. R. Markham, Esq., c.b., f.r.s. 
f * Las Islas de los Galapagos por Marcos Jimenes de la Espada,' 1892. 
% * Anuario Hydrografico de Chile/ 1890, p. 396. 
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